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REMEDIAL INVESTIGATION OF
THE FORMER ROBIN HOOD AMMUNITION PLANT
SWANTON, VERMONT

1.0 INTRODUCTION

1.1 Purpose and Scope

In January 1994, Caswell, Eichler & Hill, Inc. (CEH) completed an Environmental Site
Assessment (ESA) of the former Robin Hood Ammunition Plant (RHA) for the Swanton
Board of Selectmen. The goal of the study was to provide information on the potential
for oil or hazardous materials to exist at the site. Results of the ESA were used to
determine the potential for redevelopment of the site and are presented in our report
entitled "Environmental Site Assessment for the Former Robin Hood Ammunition Plant,
Swanton, Vermont,” January 1994, The assessment identified potential sources of
contamination at the site including:

e septic tank sludge contaminated with Poly Aromatic Hydrocarbonss (PAHSs) and
Volatile Organic Compounds (VOCs),
potential for high concentrations of lead and mercury in surface soils,

e aburn area used to incinerate off-spec ammunition that also contained high
concentrations of lead and mercury,
asbestos, and

o lead paint and/or dust in the buildings from previous industrial use.

The ESA report recommended additional work to quantify the extent of the
contamination. This additional Remedial Investigation (RI) report was performed from
August 17 to September 15, 1994. The Rl included:

o surficial soil sampling for lead analysis,
o sampling of sludge from the septic tank for waste characterization of metal content
and their potential for leaching,
test pitting and monitoring well installation,
water level measurement,
water quality sampling and analysis for lead and volatile organic compounds.

Based on the limited budget for this phase of the RI, soil samples were not tested for
mercury, and paint and dust samples were not tested for lead and mercury. Additionally,
no asbestos sampling was completed.

1.2 General Setting

The subject site is accessed from Fourth Street in the Town of Swanton. Its location is
shown on Figure 1 just west of I-80 and northwest of the Missisquoi River. The
property’s location may also be noted in Swanton tax assessor’s records as Tax Map 37 in

Book IV.
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The focus of this RI was that portion of the site comprising approximately seven acres
noted on Figure 1 as the “central development site”. The central development site
includes the buildings associated with the former Robin Hood Ammunition Company.
The site is bounded to the north and east by the Lamoille Valley Railway, to the south by a
future town recreation field, and to the west by the Swanton Elementary School. The site
layout is shown on Figure 2. Of the existing eight structures, the major buildings of
interest for redevelopment are the Main Ammunition Building, Power House, Nail
Building, and Main Office.

1.3 Background

The site was first developed in 1909 when the Robin Hood Ammunition Company (RHA)
expanded its operations and moved from the center of Swanton to the location under
investigation. From 1909 until 1915, the RHA manufactured powder and ammunition. In
1915, the business was bought out by the Remington-Union Metallic Cartridge Company and
was renamed the UMC Swanton Works until closing in 1919. In 1927 the plant was sold to
Frank Cadorette, a local hotel operator. The plant was sold again in 1937 to the Central
Vermont Railroad which used it for storage. George Yett purchased the property in 1945 for
use as a manufacturing facility for burlap feed bags (United Bag Supply). The property was
next sold to Edward Bayer in 1973, who reportedly manufactured polypropylene feed bags as
well as selling melting salts. The property was sold to the current owner, the Swanton School
District on May 19, 1989. A portion of the site that had previously held smaller temporary
buildings and the rifle range was developed into the new elementary school.

In addition to the owners of the site, discussions with local residents revealed that there were
other tenants of the plant buildings including a cedar fence manufacturer (Power House) and a
maker of tire chains. The location of the former tire chain facility is the “Chain Building Slab”
shown in Figure 2.
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2.0 DESCRIPTION OF WORK PERFORMED
The description of work performed presented below follows the order of the tasks listed in
the scope of work proposal dated June 23, 1994 submitted by Mr. David Brooks of CEH
to Mr. Earl Fournier Chairman of the Selectboard for the Town of Swanton,

2.1 Sampling and Analysis of Septic Tank Sludge

A sample of sludge was collected from the septic tank located near the Chain Building
Slab and formerly used by that manufacturing facility.. The purpose of the sample was to
determine the metals content of the sludge and the most cost effective and technically
feasible method for disposal. The Vermont Department of Conservation (VIDEC)
requested the sample to determine if the sludge has the potential to leach heavy metals.
The ability of the sludge to leach heavy metals above regulatory limits would cause it to be
considered a hazardous waste. If classified as a hazardous waste, disposal could not be
done at a local municipal sewage treatment plant. Other available options could be on-site
landfarming or offsite disposal.

The sludge was sampled by CEH on August 17, 1994. To collect the sample, the top of
the tank was exposed by the Swanton Department of Public Works backhoe. A clear
plastic tube was lowered through an opening in the top of the tank and inserted into the
sludge layer. Liquid was decanted from the tube and the sludge was transferred to a
polyethylene sample container.

The sample was stored at four degrees centigrade in a cooler and shipped via Federal
Express to IEA in North Billerica, Massachusetts where it was analyzed for zinc, mercury,
cadmium, chromium, copper, nickel, lead, and total solids. Sample results are discussed in
Section 3.1,

2.2 Chain Building Leach Field Screening

On August 17, 1994 seven test pits were dug in the area of the Chain Building Slab septic
tank leaching field at locations shown on Figure 3. Water samples were collected from the
test pits and screened with an on-site portable gas chromatograph. The purpose of this
test pitting and sampling program was to determine the size of the leaching field, to
ascertain the extent of suspected hydrocarbon contamination released into the leaching
field from the facility while it was operating, and to provide a basis for the location of a
monitoring well to better characterize the nature of the suspected contamination.

The test pitting program was conducted with the Swanton Department of Public Works
backhoe and overseen by a CEH geologist/site evaluator. The test pits were excavated to
the water table. Test pit logs are included in Appendix A.

A groundwater sample was collected from each of the seven test pits by dipping a
polyethylene bailer into the water in the test pit. The headspace of the samples was
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screened with a Photovac Model 10S50 portable gas chromatograph (GC) for toluene and
xylenes (two volatile organic compounds previously identified in the septic tank sludge).

Approximately 20 ml of water was placed in a 40 ml VOA vial with a teflon-coated
silicone septum. The sample was shaken then allowed to equilibrate at approximately 75
degrees Fahrenheit for 15 minutes; the equilibration time allowed the VOCs to volatilize
from the liquid phase into the gaseous phase in the headspace of the vial. A sample of the
air was then extracted from the vial and injected into the gas chromatograph (GC). Based
on the retention time of VOCs in the GC’s isothermal column, the compound can be
identified by comparison to the standards of toluene and xylene. Aqueous headspace
standards were prepared by mixing a known volume of pure toluene and xylene with a
known volume of water. The concentrations of the standard used for comparison was 67
parts per billion (mg/1} toluene and 67 mg/l of o-xylene.

2.3 Test Pit Monitoring Well Installation

Nine monitoring wells were installed in test pits at the locations depicted on Figure 2. The
test pits were dug to characterize the near-surface geology and facilitate installation of the
wells. The wells were installed to allow the collection of groundwater samples and the
determination of groundwater flow directions,

The wells were installed on August 17-18, 1994 under the supervision of a CEH
geologist. The test pits were dug to between six and cight feet by the Town of Swanton,
DPW backhoe. The wells were constructed with flush-joint, two inch diameter screens
and risers. The top of the casings were secured with locking expansion-type top caps.
The screens were each five feet long with screen slots 0.010 inches wide (10-slot). The
bottom of each screen was covered with a PVC slip-on bottom cap. The native sandy soil
was returned to the pits and used as backfill around the wells.

After the water level in the wells had stabilized, the depth to the water table was
measured, dedicated Waterra sampling equipment was installed, and the wells were

developed by pumping three to five volumes of water.

2.4 Location of Suspected Gasoline Tank

On August 18, 1994, an attempt was made to locate a 125-gallon gasoline underground
storage tank (UST) noted on a Sanborn’s Fire Insurance map from 1920. The UST was
reportedly located at the northwest comer of a wood frame, one-story storage building to
the north of the power plant building. A metal detector survey was conducted and four
trenches were dug with the Swanton DPW backhoe in order to locate the tank and/or any
gasoline released to the environment.

{9194274) 4



2.5 Soil Sampling and Analysis

A soil sampling and analysis program was conducted at the site to determine the spatial
distribution of lead in surficial soil. Eighty-seven soil samples were collected within the
central development boundary. Samples were taken at 50 foot intervals across the
developed area and at 100 foot intervals within the wooded portions of the site. The top
six inches of the soil was tested. In a disturbed area half surrounded by a berm, (located in
the northeast corner of the site), samples were also taken at 2, 3 and 3.5 feet below the
ground surface (bgs).

Most of the soil sampling was completed on August 17 and 18, 1994. Four additional
samples were collected on September 15, 1994 to better define the boundaries of the
contamination detected. To collect the samples, a grid was staked out and soil was
excavated with either a hand auger or the DPW backhoe. Test pits were terminated in
natural soil or at a minimum depth of two feet bgs. Hand auger borings were terminated
at two feet bgs or refusal. Sample depths are listed in Table II1.

Samples were collected in four ounce glass jars, stored at four degrees centigrade and
shipped in a cooler via Federal Express to IEA Laboratories in North Bxllenca,
Massachusetts for analysis of lead.

2.6 Monitoring Well Sampling

Groundwater samples were collected on September 14 and 15, 1994 from the nine wells at
the site. Sampling was conducted to determine the concentrations of lead in groundwater
and to determine if VOC contamination in the area of the Chain Building septic system or
the reported 125-gallon gasoline UST existed. To accomplish this, samples from all nine
wells were tested for dissolved lead and field parameters including pH, conductivity, and
temperature, Samples from two wells, MW-5 located at the Chzin Building leach field
and MW-8 located in the reported gasoline UST area were also tested for VOCs
according to USEPA Method 624.

Samples were collected with the pre-installed individually dedicated Waterra sampling
equipment.  Waterra samplers were used to minimize the possibility of cross
contamination caused by transferring sampling equipment from well to well. Prior to
sampling each well, the static water level was determined with a Solinst electronic water
level indicator and the well was purged of three well volumes or until it was dry whichever
occurred first. During purging, the same field parameters as referenced above were
monitored. Final field parameters are reported in Table IV.

The samples for dissolved lead were collected in laboratory supplied, polyethylene
containers pre-preserved with nitric acid. These samples were filtered with an in-line
Waterra Model FHT-700 disposable 0.45 micron filters to remove suspended material. To
avoid cross contamination, a new filter was used for each sample. The samples for VOCs
were collected in laboratory supplied 40 ml glass containers pre-preserved with
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hydrochloric acid. The samples were stored on ice in a cooler and shipped via Federal
Express to IEA in North Billerica, Massachusetts for analysis.  Analytical results are
discussed in Section 3.7.

Concurrent with sampling, CEH determined the approximate position of the wells relative
to the soil sampling grid. The elevation of the monitoring wells was determined with a
survey level using an assumed benchmark elevation of 155 feet at the northwest corner of
the Chain Building Slab. The survey loop was closed to within 0.1 feet. The surveyed
elevations of the tops of the PVC well casings are summarized in Table I.

Table I. Well Construction and Groundwater Elevations

Top of | Ground Well Well ]

PVC Casingl Surface | Depth Screen Water Elevations

Well | Elevation |Elevation| (feet bgs) | Elevation | 8/18/94 | 9/14/94
MW-1 155,01 153.9 3 144.8 - 149.8 | 149.64 { 14949
MW-2 154,26 153.3 7.4 144.9-149.9] 150.44 | 150,24
MW-3 151.64 150.6 6.1 143.8 - 148.8 | 152.81 § 152.39
MW-4 153.88 152.4 8.1 142.8 - 147.8 | 150.09 { 149.89
MW-5 155.78 154.8 8.3 145.5 - 150.51 148.11 | 147.99
MW-6 155.74 154.3 8.3 144.6 - 149.6 | 147.91 | 147.71
MW-7 155.49 1544 7.5 145.9-1509| 149,11 | 14885
MW-8 154.06 153.1 7.2 144.9-149.9 | 15021 | 150.07
MW-9 | 153.17 152.8 7.7 144.7 - 149.7| 150.54 | 150.43

Notes:

1. Elevations are measured in feet relative to the top of the Chain Building Slab
which was assumed to be at an elevation of 155.0 feet above Mean Sea Level
based on the USGS 7.5 minute topographic map.
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3.0 FINDINGS AND DISCUSSION

3.1 Chain Building Septic Tank Sludge

The Chain Building septic tank is located between the Chain Building Slab and the Power
Plant Building as shown on Figure 3, 1t is approximately 12 feet long and seven feet wide
and is constructed of concrete. It contains a layer of sludge approximately one foot deep
with a layer of water one foot above the sludge. The total volume of the sludge and water
is approximately 1500 gallons. The tank was connected to the chain factory by a building
sewer pipe which appeared to extend from the northeast corner of the concrete slab to the
northeast corner of the septic tank. This location matches with a rectangular hole in the
building slab. No floor drains or holes were noted elsewhere in the Chain Building Slab.

Chemical analysis of the sludge sample collected on August 17, 1994 indicated that the
shudge contained 5.7% solids and varying levels of metal ions. The results of the analysis
are summarized in Table IL.

CEH contacted Mr. Ernie Kelly of the VIDEC Residual Wastewater Bureau regarding
the concentration of metals in the sludge. According to Mr. Kelly, due to the high
concentration of lead (283 mg/kg) the sludge leachate will likely exceed the regulatory
limit. Therefore, the sludge cannot be disposed of at a municipal wastewater treatment
plant. The sludge will need to be handled as a hazardous waste.
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Table II Septic Tank Sludge Sample Results

Parameter Result Units | Sampling
Date
Zinc 7460 | mg/kg (dry) | 8/17/94
Mercury 0.37 | mg/kg (dry)| 8/17/94
Cadmium 23.9 | mg/kg (dry) | 8/17/94
Chromium 175 | mg/kg (dry) | 8/17/94
Copper 1440 | mg/kg (dry) | 8/17/94
Nickel 123 | mg/kg (dry) | 8/17/94
Lead 283 | mg/kg (dry) | 8/17/94
Total Solids 5.7 % 8/17/94
Toluene 30000 ug/kg 12/16/93
Acetone LCB ug/kg 12/16/93
Total Xylenes 880J ug/kg 12/16/93
Total VOCs 30880 ug'kg 12/16/93
Napththalene 15000 ug/kg 12/16/93
Acenaphthylene | 12000 ug/kg 12/16/93
Acenapthene 20000 ug/kg [ 12/16/93
Florene 5800 ug/kg 12/16/93
Phenanthrene 7600 ug/kg 12/16/93
Anthracene 6200 ug/kg 12/16/93
Fluoranthene 2000 ug/kg 12/16/93
Pyrene 2100 ugkg | 12/16/93
Total PAHs 70700 | ugkg | 12/16/93
Notes:
1. LCB denotes that the compound was found at low concentrations
comparable to that in the blank. Quantitation was not possible.
2. J denotes that the mass spectrum indicates the presence of the compound,
but the calculated result is less than the method specified reporting limit.
3. PAHs denote polyaromatic hydrocarbons.
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3.2 Leaching Field
Effluent from the Chain Building septic tank was disposed to the subsurface soil through a

leaching field located to the east of the tank. The field consisted of a perforated, four-inch
diameter PVC pipe surrounded by % inch gravel. The pipe was observed in two of the
seven test pits dug in the area of the leaching field, ST-TP-3 and ST-TP-6. The
approximate location of the disposal system is depicted on Figure 3. The top of the stone
was approximately 2.5 feet below ground surface and 3.5 feet above the water table. The
stone layer was approximately ten inches thick.

The headspace of one sample of water from the Chain Building septic tank and seven
samples of groundwater from the leach field test pits were screened for toluene and o-
xylenes, No indication of either compound was found from water in test pits ST-TP-
1,2,3, or 4. Trace levels of toluene were noted in the septic tank water and test pits ST-
TP-5 and 6. below 20 mg/l. Trace levels of xylenes were also noted in the septic tank
water and test pits ST-TP-5, 6, and 7 below 20 mg/l.

Monitoring well MW-5 was installed in test pit ST-TP-6 which was directly below a leach
filed pipe. Laboratory samples for VOC’s were collected to verify the field GC screening
results. The groundwater sample from MW-5 was analyzed for lead and VOC’s
(according to USEPA Method 624). Test results are summarized in Table V. The VOC
analysis did not reveal toluene or xylenes in the groundwater above the detection limit of
five mg/l. However two other VOCs were detected. Acetone was found at a
concentration of 580 ug/l. which is below the VTDEC regulatory limit of 700 ug/L.. A
second VOC, 2-butanone (MEK) was detected at 200 ug/L in the sample. This
concentration slightly exceeds the VTDEC limit of 170 ug/L for 2-butanone.

In a sludge sample tested during the previously completed Environmental Site Assessment,
the concentration of MEK was below the detection limit of 2200 mg/l and acetone was
noted in a trace amount.

3.3 Suspected Gasoline Tank

An approximately 400 square foot area was surveyed with a Schonstedt metal detector by
CEH personnel. No anomalies indicative of a metallic UST were observed. Four backhoe
trenches were then excavated. These trenches were each approximately 20 feet long by
three feet wide by five feet deep (to the water table). No UST or piping was found. A
monitoring well, MW-8, was subsequently installed in the area and later sampled for
gasoline-related volatile organic compounds Sampling methods are discussed in Section
2.6. No VOC’s were detected in the groundwater at this location.

3.4 Site Geology

The overburden was mapped as Deerfield and Colton fine sandy loam. The soil observed
in test pits was a fluvial deposit primarily consisting of fine sand and silty fine sand.
Medium sand was observed under the fine sand at four locations in the area of the Chain
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Building septic tank, Varying depths of fill were observed overlying the natural deposits in
the test pits. No glacial till, glaciomarine clay, or bedrock was observed in the pits.

3.5 Site Hydrogeology

Groundwater was found in the wells between one and six feet below the ground surface.
Ground water flow is generally to the northeast in the westerly portion of the site and to
the south in the northeast portion of the site. Horizontal groundwater flow directions are
depicted on Figure 4. Groundwater flow directions at the site may be influenced by an
abandoned sewer line located to the east of the Main Munitions Building. This sewer may
act as a groundwater sink providing an open conduit for subsurface flow to the
brook\drainage to the east of the site (see Figure 1.).

3.6_ Soil Quality Results

Lead concentrations measured in soil during August 1994 range from 0.79 mg/kg to
231,000 mg/kg (23%). In comparison, the background levels of Vermont soils of similar
depth and type range from 6 to 31 mg/kg (FDA, 1982). Over 71 % of the site soils
exceed the background level for lead. The concentration of lead in the soil within the
Central Development Site is clearly elevated above normal, which is most likely due to the
manufacturing of munitions, The lead in soil concentrations are found in Table III and
Appendix C. The sample locations and concentrations are displayed on Figure 5.

The major threat to human health at this site is through ingestion of lead. Lead contained
on soil particles or dust can be ingested through hand to mouth contact or to some extent
by inhalation. The cleanup goal used during the 1991 study prior to school construction,
was 300 mg/kg ( a USEPA and VIDEC guideline). The Aquatec data from the 1991
investigation had two samples exceeding the cleanup goals. (390 and 69,000 mg/kg)
These samples were located on the southwest side of the site (currently school property).
Based on these findings, Dr. Bill Bress (VTDEC State Toxicologist), recommended that
the soil in these areas be removed or capped prior to construction of the school. In
addition, Dr. Bress also recommended that a new layer of soil be spread and seeded across
all unpaved school areas. According to school district records, the 69,000 mg/kg location
was covered by the school slab. The other hot spot was reportedly excavated and
disposed of off-site. :

On October 21, 1994 CEH contacted Dr. Bress by phone and confirmed that 300 mg/kg
is still an acceptable cleanup goal for this site.

- In order to evaluate the spatial distribution of lead in the soil, CEH used the kriging
function of the graphing program Surfer Version 4.0 to interpret the contour for lead
concentrations in soil greater than the cleanup goal of 300 mg/kg. The Surfer-interpreted
results are illustrated in Appendix D. This plot was the basis for the determination of the
300 mg.kg contour used in delineating the areas of the site which exceed the cleanup goal.
Figure 6, which denotes the four areas exceeding the cleanup goal within the Central
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Development Area, isolates the 300 mg/kg contour over the site. Areas for the
contaminated soils were calculated by the computer aided design (CAD) program Autocad
Version 12,

CEH 1994 soils data for lead was compared to Aquatec data collected on August 9, 1991.
This data comparison was done to provide a broader picture of the distribution of lead
contamination in the soil outside the Central Development Area. The high hits of
contamination found in 1991 (on what is now the current school property), do not
correlate with any 1994 hot spots (>300 mg/kg). However, Aquatec samples from 1991
that were collected within the Central Development site boundaries correlated reasonably
well with current CEH results.

Area 1, located in the northeast corner of the property, is believed to be the "burn area"
where off-spec materials were disposed. The vegetation in this area is visibly stressed. In
addition, shotgun casings (stamped with RHA and 12 gauge) were found at the ground
surface. The highest concentrations of lead in soil found on the entire site to date were
found in this area. Samples from grid location 100,150 and 150,150 contained 231,000
(23%) and 106,000 (10.6%) mg/kg respectively. A sample from the burn area was sieved
and found to contain lead shot. Based on laboratory analytical data and the interpretation
of the 300 mg/kg boundary, approximately 19,350 square feet of soil requires remediation
at this location. Based on the hand augured boring in the burn area, the ash layer appears
to extend approximately 1 foot bgs. However, visual appearance is not necessarily
indicative of lead concentrations. Samples should be collected at depth and used to
determine the vertical extent of contamination.

The bermed area (located at 25,25) that was first believed to be the burn area appeared to
have a fill/ash layer up to 4 feet deep, however, samples collected at 0.5, 2.0, 3.0 and 3.5
feet below ground surface (bgs) were 62, 447, 78 and 32 mg/kg of lead respectively. In
addition, no indication of shell casings or other munitions was found. While the soils at 3
feet are above the cleanup level the contamination is minor compared to the actual burn
area and does not pose a hazard based on its depth below ground surface.

Area 2 is located on the north side of the Main Munitions Building. The maximum lead
concentration in this area is 590 mg/kg. Based on laboratory analytical data and the
interpretation of the 300 mg/kg boundary, approximately 2,550 square feet of soil requires
remediation at this location.

Area 3 is an extensive area located between the south end of the Main Munitions Building
and the Nail Building,and extends to the Class II wetland in the southwest corner of the
property. The maximum value of lead in this area is 1,270 mg/kg at location 450,650.
The spread of contamination in this area may be due to surface water runoff toward the
drainage ditch in the southeast corner of the property. Transport of lead may be occurring
as dissolved lead, particles of lead, or lead contaminated soil. Based on laboratory
analytical data and the interpretation of the 300 mg/kg boundary, approximately 23,000
square feet of soil requires remediation at this location of which approximately 8,180

(9194274) 11



square feet is wetlands. Disturbance of the wetland by soils excavation will require
permits. Remediation in this area could also require replacement of the wetlands with a
manmade version. It should be noted that the drainage from the contaminated wetland
crosses school property. Access to this drainage should be restricted and testing of
sediment and surface water performed.

Area 4 is located adjacent the old nifle range and borders the school property. The extent
of contaminated soils that may exist on the school property is not known. The fiil that
was to be placed at the site during construction should provide a barrier to exposure. In
order to determine the extent of contamination in this area, samples should be taken on
the school property within 50 feet of the nearest grid points. Samples should be collected
at the ground surface and below the layer of fill . Based on laboratory analytical data and
the interpretation of the 300 mg/kg boundary, approximately 16,100 square feet of soil
requires remediation at this location.
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Table II1, Soil Quality Data

Sample Grid Coordinates Depth Lead Concentration Sample

Number XY (feet, feet) (ft bgs) (mg/kg) Date
§§8-0,0 0,0 0-0.5 59 8/17/94
53-0,50 0,50 0-0.5 25 8/17/94
$5-0,100 0,100 0-0.5 38 8/17/94
58-0,150 0,150 0-0.5 72 8/17/94
$5-0,200 0,200 0-0.5 20 8/17/94
$8-0,300 0,300 0-0.5 19 8/17/94
S5-0,400 0,400 0-0.5 12 8/18/94
$8-0,500 0,500 0-0.5 16 8/18/94
85-0,600 0,600 0-0.5 47 8/18/94
58-0,700 0,700 0-0.5 34 8/18/94
88-25,25 25,25 0-0.5 62 8/18/94
58-25,25 25,25 2 447 8/18/94
§8-25,25 25,25 3 78 8/18/94
88-25,25 25,25 3.5 32 8/18/94
$§5-50,0 50,0 0-0.5 33 8/17/94
§8-50,50 50,50 0-0.5 22 8/17/94
55-50,100 50,100 0-0.5 21 8/17/94
88-50,150 50,150 0-0.5 12.1 8/11/94
35-50,200 50,200 0-0.5 56 8/17/%4
§5-50,350 50,350 0-0.5 61 8/18/94
§5-100,0 100,0 0-0.5 47 8/17/94
SS-100,50 100,50 0-0.5 2850 8/17/94
$8-100,100 100,100 0-0.5 407 8/17/94
85-100,150 100,150 0-0.5 231000 8/17/94
$8-100,200 100,200 0-0.5 214 8/17/94
§5-100,300 100,300 0-0.5 203 8/18/94
58-100,400 100,400 0-0.5 44 8/18/94
8S-100,500 100,500 0-0.5 174 8/18/94
§5-100,600 100,600 0-0.5 13.5 8/18/94
S5-100,700 100,700 0-0.5 46 8/18/94
§5-100,800 100,800 0-0.5 36 8/18/94
§8-150,0 150,0 0-0.5 79 8/18/94
§8-150,50 150,50 0-0.5 144 8/17/94
§8-150,100 150,100 0-0.5 199 8/17/94
§8-150,150 150,150 0-0.5 106000 8/17/94
$58-150,200 150,200 0-0.5 245 8/17/94
S8-150,250 150,250 0-0.5 105 8/18/94
$8-150,350 150,350 0-0.5 14 8/18/94
§5-150,450 150,450 0-0.5 50 8/18/94
$8-150,550 150,550 0-0.5 231 8/18/94
$5-150,650 150,650 0-0.5 87 8/18/94
§5-200,50 200,50 0-0.5 84 9/15/94
85§-200,100 200,100 0-0.5 84 8/17/94
§5-200,150 200,150 0-0.5 3410 9/15/94
§8-200,200 200,200 0-0.5 27 8/17/94
88-200,300 200,300 0-0.5 44 8/18/94
§5-200,500 200,500 0-0.5 87 8/18/94
S58-200,600 200,600 0-0.5 84 8/18/94
85-200,700 200,700 0-0.5 89 8/18/94
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Table II1. Soil Quality Data

Sample Grid Coordinates Depth Lead Concentration Sample

Number XY (feet, feet) (ft bgs) (mp/kg) Date
$8-200,760 200,760 0-0.5 52 8/18/94
88-250,250 250,250 0-0.5 47 8/18/94
58-250,550 250,550 0-0.5 72 B/18/94
§58-300,100 300,100 0-0.5 28 8/17/94
§5-300,200 300,200 0-0.5 22 8/17/94
§5-300,300 300,300 0-0.5 590 8/17/94
55-300,400 300,400 0-0.5 234 8/18/94
38-300,500 300,500 0-0.5 31 8/18/94
88-300,700 300,700 0-0.5 38 8/18/94
58-350,250 350,250 0-0.5 191 8/17/94
358-350,450 350,450 0-0,5 319 8/18/94
88-350,550 350,550 0-0.5 559 8/18/94
88-350,650 350,650 0-0.5 309 8/18/94
55-400,100 400,100 0-0.5 69 8/17/94
85-400,200 400,200 0-0.5 22 8/17/94
$5-400,300 400,300 0-0.5 83 8/17/94
88-400,400 400,400 0-0.5 65 8/18/94
$8-400,500 400,500 0-0.5 353 8/18/94
$5-400,600 400,600 0-0.5 111 8/18/94
35-400,700 400,700 0-0.5 259 8/18/94
35-400,785 400,785 0-0.5 25 8/18/94
85-450,250 450,250 0-0.5 10 8/18/94
$5-450,350 450,350 0-0.5 13 8/18/94
55-450,450 450,450 0-0.5 96 8/18/94
55-450,650 450,650 0-0.5 1270 8/18/94
§5-500,100 500,100 0-0.5 35 8/17/94
§8-500,200 500,200 0-0.5 14 8/17/94
S8-500,300 500,300 0-0.5 0.79 8/18/94
$8-500,400 500,400 0-0.5 112 8/18/94
88-500,500 500,500 0-0.5 60 8/18/94
$8-500,600 500,600 0-0.5 26 8/18/94
88-500,700 500,700 0-0.5 471 8/18/94
$5-500,800 500,800 0-0.5 192 R/18/94
§8-550,250 550,250 0-0.5 16 8/18/94
58-550,350 550,350 0-0.5 3045 8/18/94
$58-550,450 550,450 0-0.5 28 8/18/94
$5-550,650 550,650 0-0.5 139 0/15/94
$8-550,750 550,750 0-0.5 192 9/15/94
58-600,100 600,100 0-0.5 30 8/17/94
58-600,200 600,200 0-0.5 33 8/17/94
§5-700,100 700,100 0-0.5 16 8/17/94
(9194277 14




3.7 Groundwater Quality Results

Groundwater sampling resuits are summarized in Tables IV and V. Laboratory reports
are included in Appendix B. Field parameters were collected prior to sampling. Results
of pH testing indicate that the groundwater is slightly acidic (5.6 to 6.7) and that
conductivity’s ranged from 0.113 mU/cm at MW-1 (which could be considered a
background location at the site) to 0.788 mU/cm at MW-5 located at the Chain Building
septic system which is also the area toward which groundwater at the site flows. This
value reflects the discharge of conductive ions from the waste in the septic tank.

Table TV. Field Chemistry Data

Well pH | Temperature { Conductivity
(SU) {degrees C) mU/cm
MW-1 5.6 11.9 0.113
MW.2 6.3 15.3 0.588
MW-3 6.4 134 0.392
MW-4 5.9 12 0312
MW.5 6.7 12 0.788
MW-6 6.3 14.1 0.352
MW-7 6.5 13,7 0.541
MW-8 6.1 12.1 0.196
MW-9 6.7 11.6 0.325
Notes:

1. Data collected September 14, 1994,
2. Conductivity values adjusted to 25 degrees C.

Results of analysis of the nine groundwater samples indicated that levels of lead were
below the regulatory limit of 0.020 mg/L and the quantitation limit of 0.005 mg/L. The
groundwater at MW-5 and MW-8 was also tested for the presence of volatile organic
compounds according to USEPA Method 624. Analytical results for VOC’s in MW.-5,
are discussed in Section 3.2. Analytical results for VOC’s in the MW-8 sample are found
in Section 3.3,
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Table V. Groundwater Quality Data

Sample Date Lead Acetone { 2-Butanone
Units (mg/L) {ug/L) {ug/L)
Regulatory Limit 0.02 700 170
Well
MW-1 9/15/94 < 0.005 NS NS
MW-2 9/14/94 < 0.005 NS NS
MW-3 9/15/94 < 0,005 NS NS
MW-4 9/15/94 < (.005 NS NS
MW-5 9/15/94 < 0.005 580 200
MW-6 9/14/94 < (0.005 NS NS
MW-7 9/14/94 < (0.005 NS NS
MW-8 9/15/94 < 0.005 < 100 < 100
MW-9 9/15/94 < 0,005 NS NS
MW-19 9/15/04 < 0.005 NS NS

Notes:

1. MW-19 is a field duplicate of MW-9,

2. NS denotes not sampled for volatile organic compounds.
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4.0 CONCLUSIONS AND RECOMMENDATIONS

Caswell, Eichler & Hill, Inc. completed a remedial investigation at the former Robin Hood
Ammunition Site in Swanton, Vermont. In order to provide due diligence in connection
with the redevelopment of the site and to reduce the risk to human health and the
environment from contamination, we recommend the following actions;

1.

Because the concentration of lead in the Chain Building septic tank sludge will likely
exceed the leaching limit for lead, it cannot be disposed of at a municipal wastewater
treatment plant. However, the sludge concentration is lower than the cleanup goal for
contaminated soil at the site, Therefore on-site landfarming or off-site disposal are
recommended.

The volatile organic compounds 2-Butanone and Acetone {(common solvents) were
identified in the groundwater under the Chain Building leachfield. Tt has not been
determined whether PAH’s may also contaminate the groundwater at this location.
The level of Acetone at 580 ug/l is below the regulatory guidelines of 700 ug/l. 2-
Butanone at 200 ug/L is slightly above the regulatory guideline of 200 ug/l Since no
homeowner wells are known to exist near the site, CEH recommends annual
monitoring of the groundwater at MW-5 to confirm the concentrations of VOC’s and
to determine whether PAH’s are present. The cessation of VOC monitoring should be
based on a stable downward trend below the regulatory limits or in the case of PAH’s
no indication of contamination. Analysis at this location should be for VOC’s by EPA
Method 8240 and also at least one round of PAHs by EPA Method 8270.

No indication of an existing gasoline tank or an environmental impact was found in the
area of MW-8. Based on the information obtained during the ESA and this RI, no
further action is warranted for UST’s at this site.

Because of the elevated levels of fead encountered in surficial soil and the hazards due
to inadvertent ingestion or inhalation associated with this contamination, CEH
recommends remediation of soil with a lead concentration which equals or exceeds
300 mg/kg. In order to determine the best technical and cost effective method for
remediation, a feasibility study should be performed. Additional soil samples are
required to refine the horizontal and vertical extent of the soils requiring cleanup. The
thickness and vegetation of the soil cover at the school should be diligently maintained

Groundwater apparently is not impacted by lead leaching from the soil. To verify this,
we recommend the collection and analysis of a second round of water samples from
the nine monitoring wells during a dry period when there is little or no recharge to the
groundwater. The samples should be analyzed for dissolved lead and dissolved
mercury.

It is unknown whether contamination exists in the drainage channel that historically
received wastewater from the ammunition plant (the eastern drainage channel in Figure

(9194274) 17



1) or the drainage that currently receives runoff from the Class II lead contaminated
wetland (southeastern drainage ditch). Surface water and sediment sampling should
be performed in the drainage channels to the southeast and east of the site. The
purpose of this sampling is to determine if offsite migration of lead or mercury has
occurred via surface water, and whether or not a health risk exists. In the interim,
access to the drainage channel at the school should be prevented.

7. The levels of lead dust or mercury vapor inside the former ammunition buildings is
unknown. Prior to redeveloping the buildings, wipe samples for lead dust and
measurements for mercury vapor should be collected. Based on the resulis of the
sampling and the potential use of the buildings, remediation in the form of industrial
cleaning may be necessary. Based on historical information regarding ammunition
manufacturing locations, the most likely buildings impacted by lead or mercury would
be the Nail Building and Main Munitions Building.

8. As a further precautionary measure to halt any offsite migration of contaminants, we
recommend plugging the abandoned sewer line on the east side of the property with
bentonite clay.

9. Removal of asbestos from all site buildings should then be performed.
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APPENDIX A

CHAIN BUILDING LEACHING FIELD TEST PIT LOGS
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CEH, TEST PIT EXCAVATION LOG
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CEH, TEST PIT EXCAVATION LOG
PROJECT:  SwWANTIN Ri/REDEY TESTPITNQ.: =T TP-7
LOCATION:  [Romin Hood Avamunimion WdRics oaTE: 8[v1f ay
EXCAVATION EQUIPMENT FILE NO.:
CONTRAGTOR: [6Lon OF StuamTon TIME STARTED: /530 CEHAEP.: . (HALHA N
OPERATOR: PPw TIME COMPLETED: (5720
MAKE: MODEL: 580 & GROUND ELEV.: | WEATHER: Fdf‘ffft, Gs”
capacity: ¥4 ¥o  neacH: 97
SAMPLE STRATA EXCAV. REMARKY
DEPTH CHANGE SOM. DESCAIPTION EFFORT : ;
FEET
a7 - Prrec P(e.omr-r TinE Sphwo .
l._"lz., vt LO?-FI‘*'GS‘I/_&OMN IS Saten Moﬁuné ﬁ"'t.gf%s
R Vet texs - BROWAE FINE Shaa b Ebgrf ¢ g
L2 an 6{ F_O_JN ot
2.2 Sha b . O N ) »(,e;'
. G.‘?-A‘—f Bhrowrs Fag SAND [y SO AR
-
..-5..
T 8 Borrom 0F T 717 G 5% B6S
.7 .-
I'.a'- )
.-.9..
_‘]0.. s
Ly 1.. '
12..
1.
.14.;
A
c
v
A
R
F

—
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APPENDIX B

MONITORING WELL TEST PIT LOGS

(0194274) 21




CEH, TEST PIT EXCAVATION LOG
pRoUECT:  Semnton RI/RipES TESTPITNO.: T —(
LOCATION: Robren Hood AmmuniTion WLORLKS DATE: 5‘/17 {‘-H
EXCAVATION EQUIPMENT FILE NO.:
CONTRAGTOR: Jonor OF Stwanvanr TIME STARTED: 0TS CEHREP.. DCHAPmAR.
OPERATOR: VP TIME COMPLETED: DTS~
MAKE:  CAsE MODEL: 5%0 &k GROUNDELEV.: !53.9 WEATHER: AR (S |
CAPACITY: 5’:{ Yo meacH: 1’
SAMPLE STRATA _ EXCAV. REMARKS
DEPTH CHANGE SOl DESGRIPTION EFFORT '
FEET
g Torsort Phrle BRowny Fraaé SAND .
-1 Bee BRowA To Yewew Bliowa 2" g TVC Ll
. ot Fine saND JNSTALLED T TELEIIDS
SAND Cofinf BROwWK Fing SAND Sanyy From 3/ =8 BéS
: Rysen BRow 3
i s - 5,
4+ ;*-i-. TR (G biaky FINE 1) M. SAred B&s T 1| AG
s Sy CeAT BRowm S Sup ~or Bemon
- Ffime FINE SAND CAR, Lottt BX
SAND fﬁﬂ}lof“#‘fpf Ta P
T Cne.
(70 -8~ ) 7
' Toariom of TeST AT & &' BGs
Lo
_“0.. \
1 1. '
L 1a..
L 11..
1 4n

13t41)



CEH, TEST PIT EXCAVATION LOG
PROJECT: _ SwANTON R‘/ﬁibweg TESTPITNO.: Mw-d
LOCATION: [RoBin_Hoop AMMUNMITION WORKS DATE: 8‘_/1?/ 14
EXCAVATION EQUIPMENT FILE NO.:
CONTRACTOR; [©wIN OF SwANTON TIME STARTED: D 800 CEHREP.: D.CHApM AN
OPERATOR: TIME COMPLETED: 9830
make: CAsE MODEL:  S¥0 & GROUNDELEV.: 153.3 WEATHER: FAaR G5
CaPACITY: % VYo, meacH: 97
SAMPLE STRATA EXCAV. REMARIKS
DEPTH CHANGE SOIL DESCRIPTION EFFORT " ’
FECT
0.5 Dy Bl Fuxy F-l Jawb .
1~ ' 2% o Puc et
o Sy . GErYy BRowns SWIYy Fiue INSTRLA 7D . SCREGNED
Ko MEp(Urm SAND Shev/ - v
L 3. SAmd TGM 2t Te 7.4
feer BGS, Fisse
4 From 24 Feer B6s
e o .o FaoT RGS,
. S on ColiomM Caf.
. g-- [ erernts, SHPRRS1ar -
.7 Tfes Tor AP,
e 5. Protrogn oF Tesr P 6214 D6s
L_§.-
L 10-- .
11+ )
L 12.-
13-~
4 dee
n
E
N
A
1
i
S
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SAMPLE STRATA EXCAV, REMARKS
DEPTH CHANGE SOIL DESCRIPTION EFFORT . :
CEET
1 Pectde 3“"\'_, A ST FrNE 27 biam Pe :;-JSLL-
1-s S I STALLF D,  SCREFMIED
r2ee from b/ Bgs To
sert brag Bpown Sty Easy , -
.. Fn€ .. L.17 BES. st
| ShA-rp TNz L Sanh Lo LV BES To
4 | TooT HGS. TP on
5 Qo rrom CAP. Lotteins
[ o ppleaen- UPE 1ok crl
£t |}eBen . y
Betiom oF TT 6) 6217 B6S
.7 e
F-8--
L.Q.n
L0
L 11-- '
L1 2.
L1 Jen
14

CEM, TEST PIT EXCAVATION LOG

PROJECT:  Swhanron &t /REDeV

LOCATION: TeoBin Hoop Armmuaridn woRy S

EXCAVATION EQUIPMENT

CAPACITY: J’g Yo peacH: 1’

CONTRAGTOR: (0:ins OF STIAN T&N TIME STARTED:
OpERATOR: DWW TIME COMPLETED:
make: Cosc MODEL: 580t GROUNDELEV.: /50.6

TESTPITND.: Tw-3
DATE:  3(c7(GY

FILE NO.:

caHREp. D CHabmnn

WEATHER: it G ”

Tl e

(3141)
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CEH, TEST PIT EXCAVATION LOG

PROJECT:  PUOANTON / Fepev TESTPITNO.: A~ Y |
LOCATION: FOEl00 Hoop HAminatTeod tJoRu > pate: [ f 7Y
EXCAVATION EQUIPMENT FILE NO.:
CONTRACTOR: T v OF Sesp / Tord TIME STARTED: CEH REP.: V- CHA Prrinl
OPERATOR: P/ TIME COMPLETED:
make: Cese MODEL: _J%0 & arounp ELEV.;_ 1520 WEATHER:; TPk €5 °)
CAPACITY: ¢ Yo . REACH: @'
SAMPLE STRATA EXCAV. AEMARKY
DEPTH CHANGE SOIL DESCRIPTION EFFORT : ,‘
FEET
- ’?Mazﬁﬁo«.m Fiae et 2" & e wta.
(%o Beown Tine SAp INSTALED, SCREEMED
- — /
To, &-1° wos
: oy Tt 301 I Y4
BRI & A EISSIQ gror D0
PIND .
GRpaly Brewosn Frie ShAdd o L5 AGS. Sub
Lol ae or Bofiom Caf . Lothn
-5me seeanision - TIPE
e Gee o O
.7
«—_B-- 7 i
Bacron~ OF TESF P E) &1 E65
L_g..
L10--
L 11w
13-
13-~
1 4.

(3141}



CEH, TEST PIT EXCAVATION LOG STTP L
PROJECT;___ StwanToN RIfREDCVEL TESTPITNO.:_Mu-6
LOCATION: ﬂo[bi.i-.r H'mb AMMUNFT‘[QH L«JGR_LL_S DATE: gﬂ'}f‘l'ﬂf
EXCAVATION EQUIPMENT FILE NO.:
CONTRAGTOR:_Loudr OF StoaNTon v staRTED:_ 15 CEHREP.: D CHRpMA ™
OPERATOR:_ DPW TIME COMPLETED: 560
make: Casg MODEL: S B0 & GROUND ELEV.:_ /5% WEATHER: TAR: &5~ |
cAPACITY: % Yo meacH:_ 9’
SAMPLE STRATA EXCAV. REMARKY
DEPTH - CHANGE SOIL DESGRIPTION EFFORT o
FEET
o Browrs Frme- (oprse 2" 2" Ruc cwgin
Coe - GhAr D (RSTALLED, XNeenen
e e & g
s | seeTiC G i STomE Fom 343 Tesr 1o 3,
7. S5 TEA g4 Tors SAsu Faer G5, Fi%ie
o4 ¢ EBrewn M
PIIN Grr o i t.o’ &G5. 304 - O
.5 J S AR Tyoe pomom CAP-
o [ oCie o SvhNsDN”
Tope Tob (AP
7 e
-Bee
e 9-- Dotion oF TeST AT & 37 6 TereorATED NTe Pre
tEnCHPis L PAPE 1S
o puposEd PArALL - TO
11-- L5t SCEwWA . of
L1 9. .
Dgan 68 STkiNNG
F13- rsEd O G ° B6s,
1 4.

X O S TS
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PROJECT:

CEH, TEST PIT EXCAVATIONLOG

SwanTon  RiAEDEUEL

I.LOCATION:

o Hood AmmuniTion LudRis

CXCAVATION EQUIPMENT

CONTRAGTOR: 1Pwal OF SuwnnTon

TIME STARTED: 1550

TESTRPITNO.: Mbi- 6 |
oate; 8/i7/7Y

FILE NO.;

CEHREP.: 1 (HAPMAN

F14--

L]

OPERATOR:__POW TIME COMPLETED: (630
make: CAsE MODEL: 5%o k GROUND ELEV.: !54.3 WEATHER: PR b ?
CAPACITY: 74 Y> _ meacH:__ 9’
SAMPLE STRATA EXCAV. REMARKY
DEPTH CHANGE 30l DESGRIPTION GFFORT o
FEET
Eiree BeAte AcH o

1. Q2 DA R BPoxord Cirog SARD 2 Pve e

. Dep Brows 1o Yireow Lo [nsTALLEL,  SCALEHAD
L 2w b = . I i

- e SA D 5"5“/ Frrena 520 o &3
Ty N 5/:\'”5 @65 ?ISF{L F.R.GM
" Gery Browses FINE SAnD 22" Bas T L'
P65 SUP-0ng [aDoM™

5 (A, Lo, Tethb-
o Sior - Type 00 CAL.
1
8-
o footiom OF Tesr PIr @ X3 p6s
L10--
L 1.x
L1 Den
13-

{3t41)



CEH, TEST PIT EXCAVATION L.OG
PROJECT; DwANTOA RJ’/ Repeoul TESTPITNO.: Hut- T
LOCATION:RoBtre Hooh Ammunirion (uoRics DATE: 8/:‘6/ ibs
EXCAVATION EQUIPMENT FILE NO.:
CONTRACTOR; _J0wnd OF SwrAn To TIME STARTED: 6 700 cErnEp.: D, Broows
operaTOR: O P TIME COMPLETED: 2 7¥5
maxe: CAss MODEL: T80 GROUND CLEV.: (5.4 WEATHER: E2iA) 705
capaciTy: % b neach. 1
SAMPLE STAATA EXCAV. REMARKS]
DERTH CHANGE SOILDESCNIPTION GCFFORT
LT
.5 L "g:rw. 3.;9@” GleN P Shad _2_";( Firc UEu.
eo1stt Beows Pine Spun TuSTROED . <epsoneo
t.9 |- _ ot Frorm 257 70 7,67
3. Shaie bLibwr Drow eprst BLS. PisTR From
A= Ting SAVD 25 065 To I |
AGS, Swip e Pol7om
-5 Cﬁ'? Zﬁ@mc’, CAFAN:
e Frara~ TYPE Tup CAP .
1,
?‘5-';.5.. ' Rorran oF Esr Pir Ar 757 (B6 S
.0
L 10-- .
-1 1 :
12.-
13-
14 a
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v

CEH, TEST PIT EXCAVATION LOG
PROJECT: _ Whe TN f?f/PEt:-?uE.:._ resTpiTno. Hw- 3
LOCATION: (208 HeoD Mmmonhrion WORLCS DATE: i\f\?& {44
EXCAVATION EQUIPMENT FILE NO.:
CONTRAGTOR: VOWN OF Suian v N TIME STARTED:; O 745 cEHREP.: D. Greote 5
opERATOR: DRw TIME COMPLETED: OF F o
wake: CAs € mopeL: %0 GROUND ELEV.: 1573, | WEATHER: AN 703
L !
CAPACITY: Ay Yo peack: 9
SAMPLE STNATA EXCAV, AEMARKY
DEPTH CHANGE S0IL DESGAIPTION EFFORT - ;
FEET
o P Bktie ML Jap \(,_l:k‘i st A ,@’ Fuoe. LT
7 TusTiw b s, SCREEVED
v 2ae 5;», oD - AT OANGE MEDw -
b s AR v O Frome 2221 Yo 12
L.
3. ‘ o1 B6SC Taser Frem
! [
pd 62@(‘1 MCo Lot SAND 22 Bl To |
5 AGS. SLiPon-TYPE
fv(‘:é o O P Locien
L fee Iy PAScor - e
.. Vel W
“8 - Battor~ F E57 PIT AT 7,2% BG s
L.9..
L1 (0-- .
L1t * '
L1 2.
19
4.
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CEH, TEST PIT EXCAVATION LOG
PROJECT: gu.:ﬂNTCDN P{AQ?ng TESTPIT NQ.; Hb\)—-q
LOCATION: QOBH\I! tersD "\'MW\UN‘TIOM IO S DATE: ?,(-.3{44-
EXCAVATION EQUIPMENT FILE NO.:

CONTRACTOR: Lowsnt OF SwhNTan TimE sSTARTED: O 3o cEHAEp.: D. BRoote S
OPERATOR:  DF W TIME COMPLETED: 091 ¢

waxe:_(Ase mooeL: 480 GrOUND tLiv.:_ 152. 8 WEATHER; [P 7o 8
CAPACITY: 4 YD REACH: 9!

SAMPLE STRATA EXCAV. REMARKS
DEPTR CHANGE SOIL DESCRIPTION CEFONT '

FECT

P 'l'fuut_, orGAMNC Topsaic 2" 92/ T’Vc &) EtI—

TNSTAUSD, SCReent
t2-- L
Lo 7 7!
5 Aspt, PFo BrRls-Cotntt o 2AM Fe - AT T 77
" Tan Pinz SAwD Anbd SiLF (565, Buser From
A 5 - 27 @5 10 0.4
1@ At INE SAND
.5.- g AGS. 4P on Betiow
im Cpr. loClens £¥ -
PanSon -~ THPE Tof

pe7ee EBp. )
5-- Todiom o TEsr BT AC LT [6GS
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— .
= I E A 149 Rangeway Road Phone 617-272-5212
North Billerica, MA 01862 Fax 508-667-7871

An Aquarion Company

— Mr. David Brooks October 3, 1994
Caswell, Eichler, & Hill, Inc.
P. O. Box 5247
Augusta, ME 04330

Dear Mr. Brooks:

Please find enclosed the analytical results of the sample(s) received at our laboratory on September 17, 1994. This
report contains sections addressing the following information at a minimum:

e analytical results ¢ chain-of-custody (if applicable)

6094035 N/A

C126-002

N/A

Copies of this analytical report and supporting data are maintained in our files for 2 minimum of 3 years unless
special arrangements are made. Unless specifically indicated, all analytical testing was performed at the IEA-
Massachusetts laboratory,

- We appreciate your selection of our services and welcome any questions or suggestions you may have relative to this
report. Please contact your customer service representative at (617) 272-5212 for any additional information. Thank

you for utilizing our services and we hope you will consider us for your future analytical needs.

I have teviewed and approved the enclosed data for final release.

Sincerely,
Michael F. Wheeler, Ph.D.

Laboratory Director
IEA-Massachusetts

MW/slh

DOCE RPFO0300.MA

Monroe, Sunrise, Schaumburg, Whippany. Research Triangte Park,
Connecticut Florida linaois New Jersey Maorth Carolina
203-261- 4458 306-8461720 708-706-0740 201-428-8181 919-677-0080



[EA

An Aquarion Company

IEA LABORATORY RESULTS

—_ Report Date: 09/30/94 Received Date: 09/17/94
Client: Caswell, Eichler, & Hill, Inc. IEA Job Number: Cl26-002
Project: 6094035

- IEA

Sample Date
# Client ID Parameter Results Units PQL, Analyzed

B TOTAL METALS
1 MW-1 Lead BQL mg/L 0.0050 09/26/9%4

— TOTAIL METALS
2 MW-2 Lead BOL mg/L 0.0050 ©09/26/94

TOTAL METALS
- 3 MW-3 Lead BQL mg /L 0.0050 09/26/94

TOTAL METALS
4 MW-4 Lead BQL mg/L 0.0050 09/26/94

TOTAL METALS
5 MW-5 Lead BQL mg /L 0.0050 09/26/94

TOTAL METALS
6 MW-6 Lead BOL mg /1. 0.0050 09/26/94

—_ TOTAL METALS
7 MW -7 Lead BQL me /L 0.0050 09/26/94

TOTAL METALS
- 8 MW-8 Lead BOL mg/L 0.0050 09/26/594

TOTAL METALS
9 MW-9 Lead BOL mg /L 0.0050 09/26/94

TOTAL METALS
10 MW-19 Lead BQL mg/L 0.0050 09/26/94



g An Aguarion Company

IEA LABORATORY RESULTS

- Report Date: 09/30/94 Received Date: 09/17/94
Client: Caswell, Eichler, & Hill, Inc. IEA Job Number: Cl26-002
Project: 6094035

- IEA

Sample Date
# Client ID Parameter Results Units PQL Analyzed

TOTAL METALS

—_ 11 §8-200, 50 Lead 84 mg/ka (dry) 10 09/28/94
TOTAL, METALS
12 $5-200, 150 Lead 3,410 mg/kg (dry) 10 09/28/94
TOTAL METALS
13 85-550, 650 Lead 139 mg/kg {dry} 10 09/28/94
- TOTAL METALS
14 55-550, 750 Lead 192 ma/kg (dry) 10 09/28/94
COMMENTS :
PQL = Practical Quantitation Limit

BQL = Below Quantitation Limit

Resultld.wkl Rev. 041393



g An Aquarion Company

Analysis Report: EPA Method 624
(PAGE 1 OF 2 PAGES)

Client: Caawell, Btchler, & Hill, Inc. IEA ID: Cl26-002-05
Project: 6094035 Sample: MW-5

- Report Date: 09/30/94 Type: Water
Collected: 09/15/94 Container: VOA
Received: 09/17/94

. Analyzed: 09/23/94
By: LsB Dilution Factor: 1

Priority Pecllutant Compounds

—_ POL Result
Number Compound {ug/L} {ug/L)
1 Benzene 5 BOL
- 2 Bromodichloromethane 5 BQL
3 Bromcform 5 BQL
4 Bromomethane 10 BQL
_ 5 Carbon tetrachloride 5 BQL
[ Chlorobenzene 5 BOL
7 Chloroethane 10 BQL
8 2-Chloroethylvinyl ether 3 BQL
—_ 9 Chloroform 5 BQL
10 Chloromethane 10 BQL
11 Dibromochloromethane 5 BQOL
12 1,2-Dichlorcbenzene 5 BQL
— 13 1,3-Dichlorchenzene 5 BQOL
14 1,4-Dichlorobenzene 5 BQL
15 1,1-Dichloroethane s BQL
16 1,2-Dichloroethane 5 BQL
— 17 1,1-Dichloroethene 5 BOL
18 1,2-Dichloroethenes (Total) # 5 BQL
19 1,2-Dichloropropane 5 BOL
— 20 cis-1,3-Dichloropropene 5 BOL
21 trans-1, 3-Dichloropropene 5 BQL
22 Ethylbenzene 5 BQL
23 Methylene chloride 5 BOL
—_ 24 1,1,2,2-Tetrachloroethane 5 BQL
25 Tetrachloroethene 5 BQL
26 Toluene 5 RQL
27 1,1,1-Trichlorcethane 5 BQL
- 28 1,1,2-Trichloroethane 5 BOL
29 Trichloroethene 5 BQL
30 Trichlorofluoromethane 5 BQL
31 Vinyl chloride 10 BQL

Doc# MSF10100.MA



g An Aquarion Company

Analysis Report: EPA Method 624
{(PAGE 2 OF 2 PARGES)

Client: Caswell, Etchler, & Hill, Inc. IEA ID: CL26-002-05
Project: 6094035 Sample: MW-5

Other TCL Compounds #*

POL Result
Number Compound {ug/L) (ug/L)
32 Acetonsa 100 580
i3 2-Butanone 100 200
34 Carbon disulfide S BQL
- 35 1,2-Dibromoethane 5 BOL
36 2 -Hexanone S0 BOL
37 4-Methyl-2-pentanone 50 BOL
38 Methyl-t-butyl ether 5 BQL
- 39 Styrene 5 BQL
40 Vinyl acetate 50 BOL
41 Xylenes {Total} 5 BQL
Surrogate Standard Recovery:
— 1,2-Dichloroethane-d4 292 %
Toluene-3d8 95 %
Bromofluorcbenzene 8z %

Comments :
- BQL = Below Quantitation Limit.
PQL = Practical Quantitation Limit.

* BPA Method 624 does not specify other TCL compounds. Analysis and QC
—_ requirements for these parameters are laboratory derived.
# EPA Method 624 specifies trans-1,2-dichloroethene as a priority pollutant
compound. Analysis and QC for total-1,2-dichloroethenes is based on the
method requirements for the trans isomer,

Doc# MSF10100.MA



IEA

Ah Aquarion Company

Analysis Report: EPA Method 624
{PRGE 1 OF 2 PAGESR)

Client: Caswell, Etchler, & Hill, Inc. IEA ID: C126-002-08
Project: €094035 Sample: MW-8

Report Date: 09/30/94 Type: Water
Collected: 09/15/94 Container: VOA
Received: 09/17/94

Analyzed: 09/23/94

By: LSB Dilution Factor: 1

Priority Pollutant Compounds

PQLL
Number Compound (ug/L)
1 Renzene 5
2 Bromedichloromethane 5
3 Bromoform 5
4 Bromomethane 10
S Carbon tetrachloride S
6 Chlorobenzene 5
7 Chloroethane 10
8 2-Chloroethylvinyl ether 5
9 Chloroform 5
10 Chloromethane 10
11 Dibromochloromethane 5
12 1,2-Dichlorobenzene 5
13 1, 3-Dichlorobenzene 5
14 1,4-Dichlorochenzene 5
15 1,1l-Dichloreethane s
16 1,2-Dichlorcethane 5
17 1,1-Dichloroethene s
18 1,2-Dichloroethenes (Total) # 5
19 1,2-Dichloropropane 5
20 c¢is-1,3-Dichloropropene 5
21 trans-1, 3-Dichloropropens 5
22 Ethylbenzene 5
23 Methylene chloride 5
24 1,1,2,2-Tetrachloroethane 5
25 Tetrachloroethene 5
26 Toluene 5
27 i,1,1-Trichloroethane 5
28 1,1,2-Trichloroethane 5
29 Trichlorcethene 5
30 Trichloroflucromethane s
31 vinyl chloride 10

Doc# MSF10100.MA

Result
{(ug/L)

BOL
BOL
BQL
BQL
BQL
BOL
BQL
BOL
BOL
BOL
BOL
BOL
BQL
BOL
BOL
BOL
BQL
BCOL
BOL
BOL
BOL
BOL
BQL
BOL
BQL
BOL
BOL
BQL
BOL
ROL
BOL



g An Aquarion Company

Analysis Report: EPA Method 624
(PAGE 2 OF 2 PAGES)

Client: Caswell, Etchler, & Hill, Inc. IEA ID: C126-002-08
Project: 6094035 Sample: MW-8

Other TCL Compounds *

POL Result
Numbexr Compeound (ug /1) (ug/L)
32 Acetone 100 BQL
33 2-Butanone 100 BOL
34 Carbon disulfide 5 BQL
— 35 1,2-Dibromoethane 5 ROL
36 2-Hexanone 50 BQL
37 4-Methyl-2-pentanone 50 BQL
38 Methyl-t-butyl ether 5 BQL
= 39 Styrene 5 BQL
40 Vinyl acetate 50 BQL
41 Xylenes {(Total) 5 BQL
Surrogate Standard Recovery:
- 1,2-Dichloroethane-d4 103 %
Toluene-ds 100 %
Bromofluorchenzene 95 %

Comments:
- BOL = Below Quantitation Limit.
POL. = Practical Quantitation Limit.

* EPA Method 624 does not specify other TCL compounds. Analysis and QC
— requirements for these parameters are laboratory derived.
# BEPA Method 624 specifies trans-1,2-dichloroethene as a priority pollutant
compound. Analysis and QC for total-1,2-dichloroethenes is based on the
method requirements for the trans isomer.

Doc# MSF10100.MA



